Induction of pluripotency by injection of mouse trophectoderm cell nuclei into blastocysts following transplantation into enucleated oocytes.
Pluripotency of mouse trophectoderm (TE) cells was examined using a nuclear transfer technique. We transferred a TE cell to an enucleated oocyte and cultured the reconstituted oocyte to be blastocyst stage. Then a portion of the inner cell mass (ICM) isolated from the TE-origin blastocyst was injected into the cavity of a fertilized blastocyst to produce a chimeric embryo, which was transferred to a recipient female. Of 319 oocytes reconstituted with TE cells, 263 (82.4%) had a single nucleus (1PN), 3 (0.9%) had 2 nuclei (2PN) and 53 (16.6%) had a nucleus with a polar body (1PN1PB). Although the oocytes with 1PN and 2PN developed to blastocysts (81 of 263, 30.8% and 1 of 3, respectively), only those with 1PN were used to produce chimeric blastocysts. After the transfer of chimeric embryos to recipient females, 7 (28%) of 25 conceptuses analyzed at midgestation showed chimerism. Of those 5 (71%), 6 (86%) and 4 (57%) chimeric conceptuses showed distribution of donor nuclei in the fetus, membrane and placenta, and the distributions were 10 to 65, 10 to 50 and 10 to 15%, respectively. Of the 23 young obtained, 7 (30%; 2 males and 5 females) were coat color chimeras. The contributions of donor nuclei were detected in the brain, lung, heart, liver, kidney, testis, ovary and blood. Each coat-color chimeric mouse was mated with CD-1 male or female mice, but no germ line chimera was obtained. When ICM cells were used as the control nuclear donor, the contribution was equivalent to those of TE cells. In conclusion, pluripotency of mouse TE cells on a somatic line was induced, and chimeric young were obtained using a nuclear transplantation technique.